This paper discusses the distribution of archaeobotanical remains of Olea europaea (olive) across space and through time in mainland Greece and the Aegean from Neolithic to Hellenistic times (7th millennium-1st century bc) in order to explore the history of olive use in the study area. Olive stones and olive charcoal retrieved from prehistoric and historic sites on mainland Greece and the islands offer the basis for a discussion of the context and processes involved in the introduction of olive cultivation to the study area. The olive was nearly absent for most of the Neolithic and only appears in the southern parts of mainland Greece and the islands towards the end of the period. From the Early Bronze Age onwards it becomes increasingly visible in the archaeobotanical record. A possible cause for the introduction and increased presence of the olive during the Bronze Age could have been for oil production for elite use and trade. From the Bronze Age palaces of the 2nd millennium bc to the Hellenistic kingdoms towards the end of the 1st millennium bc, the olive thrived and was introduced northwards to new terrain, more marginal for olive growing than the warm lands of southern Greece. This introduction of olives to the northern Aegean region could be attributed to Greek colonisation and the increase in later times to a gradually increasing need for olive oil, perhaps associated with the emergence of new lifestyles, such as training in gymnasia.
Introduction
Olea europaea (olive) and the oil extracted from its fruit have been important for past communities inhabiting the lands surrounding the Mediterranean. The origins of its domestication through management and intentional propagation lie in prehistoric times, with different views expressed in the literature about the geographical origins and timing of this process. Olive oil, together with cereals and wine, holds a key position in the notion of the 'Mediterranean triad' (Renfrew 1972a) , which, with the addition of pulses was later described as a tetrad (Sarpaki 1992) , a group of crops and foodstuffs that have stereotypically been associated with the Mediterranean in a longue durée perspective. Renfrew, in his influential work 'The emergence of civilisation' considered olive cultivation as an essential element of the Mediterranean polyculture, together with cereals and grapes (Renfrew 1972a) . In this context, he considered olive growing as a decisive factor in the emergence of Bronze Age elites due to its cultivation on marginal land that was less suited for cereal cultivation; this in turn, led to a need for the accumulation and redistribution of different agricultural products, assembled from a diversely exploited landscape, organised by a central place and emerging elites (Renfrew 1972a) . Other parameters that link the growing of olives to emergence of elites in the Mediterranean include the high labour requirements and the late return, as olive trees will normally not yield an optimal crop before they are 25-30 years old, both factors ultimately tying people to the cultivated land and rendering them more vulnerable to power manipulation (Gillman et al. 1981) . Olives are mainly grown for olive oil production. This, however, does not necessarily imply a culinary use for this olive oil. As early as Communicated by C. Bouchaud.
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1988, Runnels and Hansen called for great caution as regards inferences for a widespread culinary use of olive oil in the prehistoric Aegean. Their arguments are based mainly on the limited visibility of the olive in the archaeobotanical record from Greece. Similar reservations are encountered in the work of researchers who have investigated the olive in Linear B texts, artefactual and archaeobotanical remains (Boulotis 1996; Hamilakis 1996 Hamilakis , 1999 Valamoti 2009; Fappas 2010) . Overall, however, one often encounters in the relevant literature assumptions of a widespread culinary use of olive oil as an essential element of Minoan and Mycenaean societies (Sarpaki 1999; Tzedakis and Martlew 1999; Zohary et al. 2012) . Our paper offers a new review of the archaeobotanical record of Greece which, since the work of Hansen (1988) and Hamilakis (1996) three and two decades ago respectively, has increased both in quantity and quality. Our integrated approach in this paper, examining both olive stones and charcoal from numerous sites all over Greece and covering a long period of approximately 7,000 years, is attempted for the first time for such a broad geographical range and time span and therefore presents a unique opportunity to explore patterns of olive use in this part of southeastern Europe in space and in time. Based on this integration of archaeobotanical evidence, we investigate the significance of the olive for communities inhabiting Greece from the 7th millennium bc to the 2nd/1st century bc. We explore regional patterns and their changes through time in relation to the origins of olive cultivation and oil consumption, placing special emphasis on exchange networks, the significance of oil use and the introduction of new lifestyles such as the emergence of gymnasia.
Materials and methods
This paper is based on a thorough recording of the remains of Olea europaea retrieved from Greek archaeological sites spanning the Neolithic (7000-3300 bc) through to the end of the 1st millennium bc (1st century BC). The remains presented here include both olive stones and charcoal and these two lines of evidence are integrated to achieve the goals of this paper, to understand the process of the emergence and spread of olive growing in ancient Greece. The evidence discussed originates from old and recent excavations including both published and unpublished data. In most cases the specimens were preserved by charring, while in few cases mineralised and/or waterlogged specimens have also been included (Table 1) . For most sites, especially those in northern Greece, the specimens reported originate from soil samples collected from archaeological deposits and processed by flotation (Valamoti 2009; Livarda and Kotzamani 2013) . Only in one case has an olive leaf been recorded, from Chrysocamino (Table 1 , site 8), since no olive stone or charcoal has been reported from this site. Occasionally there are also chance finds or those originating from grab sampling where olive stones were visible. Published pollen data, where relevant, are also discussed. Table 1 presents all records of macrobotanical remains of olive stones and charcoal known to the authors. Rich concentrations of more than 20 stones are indicated wherever quantified data are available; the minimum number of olive stones presented in Table 1 is based on complete specimens reported in the respective publications. For many sites, however, no quantification data were available to include in our table. Although 20 stones may seem a small number in absolute terms, it is quite rare for prehistoric sites to yield larger numbers of olive stones, partly because their processing might have been carried out away from settlements (Margaritis 2013a; Rowan 2015) and partly because they might have been highly combustible, leading to high temperatures impeding preservation of the stones by charring, for example the very small fragments of the Tzambakas finds (Sarpaki 1999) . Table 1 comprises all information on the sites, the periods and the relevant bibliographic references and it offers a finer time resolution than that shown on the map (Fig. 1) . We have assumed that scattered wood charcoal remains at an archaeological site reflect part of the local flora that has been collected for firewood (Chabal 1988 (Chabal , 1992 Théry-Parisot et al. 2010) . Olive wood charcoal may be considered a relatively safe indicator of the local growth of olive, particularly in comparison to endocarps (stones), whose presence may be due to human transport of the fruit over wide areas, and also in comparison to pollen grains found in natural deposits, which may have been carried by natural agents over variable distances. For this reason, both the presence and absence of olive wood charcoal is taken into consideration in this review and shown on the map. Its presence provides evidence for the earliest appearance of the tree in the vegetation of an area and the use of its wood. Absence of olive wood charcoal may reflect low availability or absence of the tree, particularly important issues for the earlier prehistoric periods or for northern locations. In the present review of the wood charcoal evidence for the olive, the data, in particular for the Neolithic period, originate from sites where the methodological requirements of charcoal studies were applied, with the distinction between scattered and concentrated wood charcoal remains, systematic recovery of sediment samples in extension and from all stratigraphic layers, microscopic analysis of a large number of samples per site, floristic richness of the samples, sufficient number of wood charcoal fragments per layer studied and reproducible results (list and frequency of taxa) between contemporary assemblages. By adhering to these requirements we consider that the palaeoecological representativeness of the assemblages that provided the data is secured, thus reflecting the vegetation of the areas managed for firewood (Chabal et al. 1999) . (2016) LBA ( 
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Therefore, the presence and/or absence of the olive from the charcoal data set may be interpreted as a characteristic of the local environments. Cultural contingencies, taboos, specific preferences or avoidance are factors that may intervene in the representativeness of a taxon, but these are difficult to evaluate in the archaeobotanical record, especially for the prehistoric periods (Théry Parisot et al. 2010) . Among several sites with available wood charcoal data, those located in the present-day area of natural distribution of the olive in Greece and the Aegean (max. latitude 39°-40°) have been selected (Ozenda 1975) . Beyond these areas, sites in or near locations for potential present day olive cultivation are also considered.
Results
Our mapping of the presence of olive stones shows that the olive is nearly absent from the Neolithic of Greece ( Fig. 1 ; Livarda and Kotzamani 2013; Margaritis 2013a, respectively) . Based on this lack of any secure early finds of olive stones from the 7th-5th millennia bc, for both the north and the south of our study area, it appears that the olive was not grown for its fruit during most of the Neolithic in Greece; it is only at the end of the period, in the 4th millennium bc, that some indications appear in the south (Valamoti 2009 Including mineralized stones explored archaeobotanically in the south of Greece, these few and scattered finds from the Final Neolithic suffice to suggest that around that time the tree began to be grown on a limited scale by the inhabitants of southern mainland
Greece as well as on the islands of both the Aegean and Ionian seas. As regards olive pollen, despite the fact it can travel far, the available evidence shows that Olea is discontinuously present over the last 10,000 years and appears Table 1 . The finds for three main periods are shown, Neolithic (6700/6500-3300/3200 bc), Bronze Age (3300/3100-1100 bc) and historical (1100/1050 bc-1st century bc). A finer chrono-cultural resolution is provided in Table 1 to be more clearly visible in Late Neolithic Crete (Moody et al. 1996; Bottema and Sarpaki 2003) . Our overview shows that the visibility of the olive in the Bronze Age is strikingly different to its rarity observed for the Neolithic. From the Early Bronze Age onwards, several sites in the south, predominantly in Crete but also in the Cyclades (Daskalio, Markiani, Skarkos), the northeast Aegean (Poliochni on Lemnos and Thermi Lesvou) and the Peloponnese (Tsoungiza) have yielded olive stones. The Aegean thus stands out as the area par excellence where olive cultivation seems to have gradually spread in this part of the eastern Mediterranean during the Bronze Age, culminating during the Late Bronze Age with nearly twice as many sites yielding olive stones compared to Early Bronze Age ones. The pollen record from the Peloponnese lends support to our observations of an increase in the visibility of the olive during the Late Bronze Age, as higher Olea pollen values are observed during that period in the Peloponnese (Atherden et al. 1993; Jahns 1993; Lazarova et al. 2012) .
The northernmost occurrence of the olive during the Neolithic and the Bronze Age appears to draw a line across the north-eastern Aegean islands (Early Bronze Age Thermi on Lesbos; olive stones), Sporades islands (Late Neolithic cave of Cyclops; charcoal) and Thessaly (Late Bronze Age Dimini; olive stones).
The geographical limit of olive distribution on mainland Greece by the Late Bronze Age appears to be Thessaly, not surprising as Thessaly formed part of the Mycenaean palatial world where the olive and olive oil had an important role (Melena 1983; Bendall 2007) . However, no evidence has come to light so far from Bronze Age sites further north, despite thousands of samples processed and studied (Table 1; Valamoti 2009 ). Limited finds of stones begin to emerge at protohistoric and historic sites such as Krania Pierias in the 9th century bc (Margaritis 2007) , Thessaloniki Toumba in the 6th century bc and more recently from 5th century bc Argilos (Fig. 2, Gkatzogia in preparation) .
The only earlier indications for olive in the north come from the pollen record. Late Bronze Age olive pollen has been detected in pollen diagrams from Tenaghi Philippon (Greig and Turner 1974) and from the pollen core site of Tristinika (Panagiotidis and Papadopoulou 2016), the earliest indirect evidence for olive trees growing in nearby locations without excluding, however, long distance air transport. The recent core shows a peak in olive pollen between the Archaic and Roman periods which is in agreement with high concentrations of olive macro-remains from the Hellenistic period in the north, reaching hundreds of olive stones (for example at Vrasna >1,000 stones, Tria Platania, >1,000 stones, Thermi >500 stones), making a strong contrast with the preceding periods.
Discussion
The olive in the Neolithic: rare, late occurrences along the southern Aegean coasts Our research shows that the olive was absent from Greece during the first millennia of the Neolithic (7th-5th millennium bc), indicating that the early farming communities of the region did not use it, either by bringing its fruits or wood to their settlements. The rare, single occurrences of stones reported in the literature for Neolithic settlements are probably either intrusive or misidentifications. Thus, in contrast to the widespread assumption that the olive has been present since the Neolithic in the Aegean (Foxhall 2006; Margaritis 2013a) , our review of the evidence highlights the late introduction of the olive, towards the end of the Neolithic in the Aegean islands, but not in mainland Greece. This is largely in agreement with other areas of the eastern Mediterranean where indications of olive cultivation appear from the Chalcolithic period onwards, where, however, wild olives appear to have been used during the Epipalaeolithic, Pottery Neolithic and Late Neolithic times by harvesting presumably Fig. 2 Charred olive stones; a from 6th century bc Toumba Thessalonikis; b from 5th century bc Argillos wild plants (Zohary et al. 2012) . A similar picture is inferred from finds from the western Mediterranean (Carrion et al. 2010) . The Levantine finds show a strong indication for olive use from the second half of the 5th millennium bc onwards, as is suggested by the numerous finds of crushed olive stones from Kfar Samir on Mount Carmel (Galili et al. 1997) . Their identification as morphologically wild (Kislev 1994 (Kislev , 1995 does not undermine the original suggestion for early olive oil production during the transition from the Neolithic to the Chalcolithic in the Levant. During the Chalcolithic period the olive clearly appears to have been used and possibly cultivated, as indicated by rich finds at several sites such as Tuleilat Ghassul (Zohary and Spiegel-Roy 1975; Kislev 1987; Neef 1990 ), Tell Saf (Gophna and Kislev 1979) , Tell Shuna North and Tell Abu Hamid (Neef 1990 ). The Near Eastern finds suggest a start of intensive olive use earlier than that observed for the Aegean.
The scarce evidence from the Aegean for the Neolithic, both as regards olive stones and charcoal, is unlikely to be an artefact of taphonomic bias, as a large number of sites have been investigated archaeobotanically from all over Greece. Nor is it likely that there is a bias from more Bronze Age sites investigated in the south of Greece, compared to Neolithic ones: although this may seem to be the case at first sight, nearly half of the sites investigated for charcoal from the south date to the Neolithic. Our evidence indicates that the olive tree was present in some parts of Greece at least towards the end of the Neolithic, all located in coastal and southern areas, mainly islands, either growing in small numbers or used at a low level. The former would seem a more plausible explanation if the pollen record discussed above is taken into consideration as well.
Olive cultivation in the Bronze Age Aegean: a diet component or an oil provider for elite rituals?
The picture changes as regards olive finds in southern Greece in the Bronze Age. The number of sites where olive remains have been found increases drastically in both Crete and the Peloponnese. The increase is constant throughout, with more Bronze Age sites with olive remains dating to the Late Bronze Age (31) rather than the Early Bronze Age (15). The significant rise in the visibility of olive in the EBA leading to a gradual increase in the presence of olive stones and charcoal in the LBA clearly suggests the spread of olive trees in the landscape, presumably as the result of their cultivation. Our discussion of the archaeobotanical record of olive from Greece is in agreement with earlier observations that olive growing would have started by the Early Bronze Age in the south Aegean (Renfrew 1972a; Valamoti 2009, p 88; Margaritis 2013a; Blitzer 2014) . What would have caused such an increase that we observe in the archaeobotanical record?
Olive trees can yield fruit, oil, prunings and wood, but it seems unlikely that people invested the effort of cultivating a demanding fruit tree only for firewood. In the early phases of cultivation, when the fruit would have still have been small and with little flesh, it is unlikely that it was cultivated with the intention of consuming olives as food. Nor is it likely that the introduction of olive cultivation to the Aegean was a gradual evolution as a consequence of pruning local, wild olive trees as suggested by Margaritis (2013a) . If one takes into account a wider regional perspective, placing Greece in the context of the eastern Mediterranean, an alternative factor may underlie this Bronze Age rise in olive visibility in the prehistoric landscape of southern Greece. Rather than an initial phase of small scale household production suggested by Margaritis (2013a) , olive oil production for elite consumption might have been the reason for cultivating olives in the Aegean.
The strong Bronze Age signature of the plant in the archaeobotanical record of the Peloponnese and Crete underlines its significance among societies that were beginning to show signs of social stratification within the wider context of Bronze Age hierarchical societies of the eastern Mediterranean. Moreover, its significance seems to increase during the Late Bronze Age. By that time both the plant and its produce, olive oil, had acquired considerable importance among society members of these regions, as is evident in the large production of stirrup jars specifically designed as containers for transporting oil across the seas of the eastern Mediterranean, as well as in the Linear B texts that highlight the importance and luxury nature of olive oil, in most cases directed to sanctuaries. Could the need for olive oil to be consumed in elite rituals, for which we have strong indications in Mycenaean times from Linear B texts (Fappas 2010) , have acted as a reason for Bronze Age olive growing in the Aegean? The ritual use of olive oil in our study area is traced back at least to the 17th century bc, when intensive contacts between Minoan Crete and the eastern Mediterranean are observed (Hamilakis 1996 (Hamilakis , 1999 Fappas 2011 ), but one cannot exclude the possibility of even earlier contacts underway (Kouka 2009; Papadatos and Tomkins 2013 ).
If we turn to the Levantine area, there is ample archaeological evidence that during the Bronze Age, oil had considerable significance among elites. This is indicated by pots, oil presses in special workshop areas and textual evidence for the Late Bronze Age (Kanievski et al. 2012 ). In the Levant, there is strong charcoal evidence for a doubling of the presence of the olive from the Chalcolithic to the Early Bronze Age, based on 47 sites in Israel (Liphschitz et al. 1991) , an increase that is also observed a few centuries later for the Aegean based on the evidence presented here. Moreover, in the wider area of the eastern Mediterranean and the Near East, olive oil was traded to Egypt and Mesopotamia, as a rare, expensive commodity destined for temples and palaces (Kanievsky et al. 2012) . It has been suggested that the olive in the Levant was probably used for its oil, most likely a precious and rare commodity during the transition from the Late Neolithic to the Chalcolithic period towards the end of the 5th and the 4th millennium bc (Burton and Levy 2014) .
Blitzer, based on such evidence, suggests that in the late 4th/early 3rd millennium bc a connection existed between the island of Crete and the southern Levant and proposes that "the manipulation of the olive on Crete and perhaps the islands of the Aegean was related to cultural developments throughout the Levant, north and south" (Blitzer 2014, pp 241-242) . Given the near absence of the olive in the Neolithic, its gradual increase throughout the Bronze Age in the Aegean, paralleled with increasing evidence for social stratification and olive oil production and circulation, it seems that olive oil might have been the produce par excellence yielded by the olive tree that led to the introduction of its cultivation to the Aegean region. This is a general hypothesis based on available data, and future research needs to take into consideration networks of sea trade connecting the Aegean and the Near East. Thus, earlier suggestions that the cultivation of the olive might have been closely linked to a need for olive oil are fully supported by our reading of the archaeobotanical evidence for the Aegean. The desire to produce olive oil locally for ritual and elite use would make sense in the context of the above discussion, and the roots of olive cultivation may well lie in the Final Neolithic of the southern Aegean, given that, as Blitzer (2014) points out, it would have taken several generations of cultivating the olive for it to become visible in the landscape. In this context, the role of the longboat, associated with indications for Final Neolithic intensive maritime trading networks in the south Aegean (Papadatos and Tomkins 2013) , might have been an important contributor to the introduction of the olive and subsequent olive oil production in the Aegean.
It is very likely that this occurred initially as an outcome of contacts with communities in the Levant, as has been convincingly argued by Blitzer (2014) . The coastal or island locations of the early sites with olive presence in Greece point towards sea trade being involved in the introduction of olive cultivation to the Aegean lands. It may therefore not be a coincidence that among the earliest finds of olive from Crete come from Kephala Petras, a site strongly involved in maritime networks connecting Crete with the Aegean (Papadatos and Tomkins 2013) . It is worth exploring further whether sea trade connecting Crete to other Aegean islands and coastal areas can also be traced to parts of the eastern Mediterranean already familiar with olive use for oil extraction.
A more detailed picture of the processes involved in the introduction of olive cultivation, olive oil production and context of oil consumption would require more data from early sites in the Aegean and mainland Greece. This work is currently in progress within the ERC funded project PLANTCULT, which involves the study of Olea charcoal and fruitstones from many new prehistoric and early historic sites in Greece.
The strong archaeobotanical signature for an increasing presence of olives in the southern Greek landscape during the Bronze Age is in agreement with artefactual evidence associated with olive use, such as oil pressing installations and numerous vases believed to be associated with olive oil, especially perfumed oil. As for the Late Bronze Age, the Linear B texts leave no doubt that the olive was systematically grown and used both in its wild and cultivated forms, for olive oil which was distributed by the palaces to specific people and places of ritual (Shelmerdine 1985; Hamilakis 1996; Fappas 2010) . From the Late Bronze Age onwards, there is ample artefactual, ecofactual and textual evidence to suggest the special ritual significance of the plant and the oil extracted from its fruit, as well as for its special status as a luxury item associated with elites and/or the wealthy (Foxhall 2006; Fappas 2010 ), a situation also observed for historical periods (Foxhall 2006) . Olive oil continued to be a luxury commodity in later periods, even in 19th and 20th century Greece, where it was only consumed on a limited scale by wealthy households and even less so by oil producing families (Matalas 2006) . The situation in the northern mainland, however, appears to have been considerably different, as no olive has been identified from the Neolithic or the Bronze Age.
The introduction of the olive to the northern Aegean
It is unlikely that sampling problems and other potential taphonomic biases, such as the processing of olives away from the settlements or the burning of olive stones into ash, for example, have affected the archaeological visibility of the olive in the north during prehistoric times. It was not used and possibly did not grow on the northern coasts of the Aegean during the Neolithic and the Bronze Age and was most probably introduced there from the Iron Age onwards. The later occurrences in very high numbers as at Vrasna and Tria Platania during Hellenistic times probably correspond to the use of oil pressing waste as fuel (Rowan 2015; Braadbaart et al. 2016 ) and indicate a peak of olive growing and oil production in northern Greece during the Hellenistic period.
The evidence presented in this paper leads us to the hypothesis that the olive was introduced to the north of Greece, in coastal regions in particular, during the Iron Age. Of course this does not imply that olive oil was also unknown in that area; Mycenaean stirrup jars, a type considered to be an olive oil vessel, found their way to Late Bronze Age settlements in Macedonia (Andreou et al. 2013) . Given that the olive was known in various parts of the Aegean since the Late Neolithic at least, the most likely process for its northward spread at a much later date would be its introduction by groups of people moving from the south to the northern lands, in the wider context of what is generally known as Greek colonisation. Between the 9th and 7th century, Euboeans (Eretrians and Chalcidians), Corinthians, Athenians and Andrians reached the northern Aegean (Tiverios 2008) , founding a number of colonies such as Methone, Potidaia, Olynthus, Acanthos, Stageira, Argilos etc. Details of this process are still far from known. At present, the Iron Age evidence is limited and no charcoal studies are available yet. If indeed Greek colonisation brought the olive to the north, one might hypothesize that certain mother cities might have played a key role in this introduction of the olive. Morphometrics (Terral et al. 2004; Newton et al. 2014; Pagnoux 2016 ) could be used on large olive stone assemblages from northern Greece, in particular from Hellenistic times onwards, to detect different varieties, potentially linking mother cities to colonies. In this context it might be of interest to explore whether olive varieties adapted to the colder temperatures of the north Aegean had developed by the 1st millennium bc, facilitating the spread of the olive in the northern Aegean. In this respect, textual evidence might shed some light in this process. In any case, a strong cultural element, such as that observed for the late 4th/early 3rd millennium bc introduction of the olive to the southern Aegean (Blitzer 2014) , might have been involved in its northward spread.
Subsequent to the introduction of the olive and its cultivation in the north, as suggested here, it seems to have greatly increased; charred assemblages of olive stones become more numerous, while by the 3rd century bc, installations for pressing olives are reported from sites such as Argilos (Bonias and Perreault 1999, p 544) and Vrasna (AdamVeleni and Mangafa 1996) . Olives travelled still further north, imported to Bulgarian sites (Popova 2015) . They have also been found as funerary offerings on the island of Thasos (Megaloudi 2005 (Megaloudi , 2006 , a practice also found in cemeteries around the colony of Apollonia to the north (now Sozopol, Bulgaria), dated between the 4th and 2nd centuries bc (Popova, personal communication) . This increase of the visibility of olive stones and oil presses in the archaeobotanical record of northern Greece from the 4th and 3rd centuries BC indicates that olive oil had acquired a considerable importance for society and economic activity during those periods. We tentatively suggest here that the increased importance of the olive during Hellenistic times in northern Greece, in sharp contrast to its absence in the Neolithic and Bronze Age, is closely associated with new lifestyles involving training in gymnasia in which olive oil was used for bodily cleansing and beautification (Kennell 2001) . Gymnasia required considerable quantities of olive oil that had to be obtained through a complex network of obligations of cities or individuals to city populations. During Hellenistic times, cities set aside money to pay for the olive oil used in gymnasia (Kennell 2001) . Olive oil has been described as the "fuel of the gymnasium, without which its activities would have been impossible, which was something reserved of course for special groups of society only" (Kennell 2001 ). Thus, although olive oil consumption at a household level was modest indeed in historical periods and reserved for the wealthy (Foxhall 2006) , provision of olive oil for gymnasia from the Hellenistic period onwards seems to have had different requirements.
Conclusions
Based on our integrated consideration of archaeobotanical remains of the olive as charcoal, stones and pollen, we suggest that olive growing was introduced to the Aegean region during the 4th millennium bc and was especially for the production of olive oil for elite and ritual purposes, increasing during the course of the Bronze Age and reaching a peak in prehistoric times during Mycenaean times. We observe that the olive was absent during the Neolithic and the Bronze Age in northern Greece and we suggest that in this area it was introduced as a result of Greek colonisation to Macedonia and Thrace in Iron Age/historic times. This may have led, in turn, to its spread and penetration, through its cultivation, to the natural vegetation of the northern Greek coastal landscape. Ongoing work within project PLANTCULT will allow us to further explore the spread of the olive across the Aegean, mainland Greece and the Ionian coasts and islands, by considering new charcoal evidence from Crete, the Peloponnese, Cyclades, the north Aegean and the mainland, spanning the Neolithic through to the Iron Age. The archaeobotanical data will be backed up by textual evidence for the use of the olive in the north, aiming for a better documented, contextual understanding of olive cultivation and oil production and consumption in this part of Europe.
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